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(54) CARTILAGE-PROTECTION AGENT AND NEW 
ESCULETIN DERIVATIVE 

(57) Abstract: 

PURPOSE: To provide partly new esculetin derivatives 
effective for suppressing the destruction of articular 
cartilage, having lovy/ toxicity and useful as a 
cartilage-protection agent for the treatment of rheumatoid 
arthritis, arthrosis deformans, scapulohumeral periarthritis, 
etc. 

CONSTITUTION: A cartilage-protection agent containing 
a compound expressed by formula I (R'' and R^ are H, 
2-25C saturated or unsaturated aliphatic acyl or benzoyl; 
R^ is H or alkyi). The compounds of formula II (R'''' and R 
are H, pivaloyi, capryloyi, lauroyi, palmitoyi, stearoyi, 
linoleoyi, docosahexaenoyi or benzoyl; R''*^ is H or methyl) 
(e.g. esGUl«etin-6-monopivalate) are new compounds in 
the compounds of formula 1. Various carboxylic acid 
mono or diesters of esculetin or 4-alkylesculetin can be 
produced e.g. by reacting esculetin or 4-alkylesculetin 
with various carboxylic acids in the presence of an acid 
catalyst. 
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(54) [^?S(7>^IS;] i^#e^mo^«f«^:=^^u^>g|^ 



(57) [^^8*)] 
W/K ^Vv-? h'l'/'K ;^xTa^>'K y^ — 

I^;^] -isia: ( I ) (oit^t^it. ^-w-^ h y ^ ;^ 



mmv^-^'^^ ^mmmmm. mmm^m^. mmsm 



# 



(2) 



6-312925 



m^mi] -jK^ (I) : 




(I) 




[^*^2] (II) : 



Cri) 



tv<n^>rpg^ X}t^:^y^^/um 
-QhV. R*'fi. 7K^i^^Xfipf5^yi-S-t?fe^fB*]S2 

[0 00 1] 
[0 0 0 2] 

mm(D^m] mmmat^ mmmmv ^-^^^ yi>-r 



10 



20 



30 



(I) -r^m^n^it^mt. R' . R' RXJI^R' 

BS4 2-1 6 6 2 e-i-^^) o 4-;^5^>'U'^;^^ 

^t"S^^;&5^?>^^TV^-5 (FR 2276819)o 
[0 0 0 3] 

-Wc^ (I) (D\^'^mt'^. ©:#«^^J^LT^ffi-e*>-5 

TIBO™J5^^ ( I ) XU^^M\L^mi^^ V^^y 

(I) -C^^tL^ft-a^ig^cDp^^. TfB(0-|^^ 
(II) -eig^tt§Yt;>g^i^jii^s>fi:^iK?'T?$>^o 

[0 0 0 4] 
[Yi:3l 




(I) 



40 R' Rxy^R^ imm-. m 

mwc 2—25 m(Dmm^ l < i-x^mmmmr ^^/v-sx 

^mMlt-^^ (II) : 

[Ib4l 



50 




(II) 



(II) tiarD jcitH-r^o ti:^. mmit^m-^^ 

fc^^^fe® (II) (i. Scfi-^^f^ffi^Sr^-r-^*^® 
(I) eO-lfg'Cfc^cO'C. (I) Km'r^&.T<0 

[ 0 0 0 5 J ( I ) (C*5V^T. ^U^R' (OS^ 

« (II) (;::jS(t5R»^25:ZJ^R». t-*^^t>. ^mm^. 

(I) RV^ (II) ^;^:fev^TM^;l»^ bv^M^^*^iS^. 

R' (o»'^L^\,^m}'±7i^mm^Rx^^mmi^4m<o 

^mr/^^/um^ih^. J:t^^if^bv^0!|(i*^S (II) 
10 0 0 61 s^ife® ( I ) RXJ^ (II) t UTIi. 

d—:^'^/UziL:^^u^>^a^:^^u^>' 6, 7 — 

tr:^ (r-fex— h) . 4~?i^/uz3L^^ e, ? 

(tv^ix— h) , 4-?^'f'ji^^:^^ 6, 7 — f 

;^ (t^^^i/— h) , ai^^u^v 

4—?^'^jU:j^y^^W^l^ 6 — trV^U— :r 

7-^y l^^^^l^— zi::;^:^!/^^- 6, 7 - If 
^^'i (:«?>^yi^— h) . 4-y^yV'j:;^i5^ l/^^- 6, 7 
-tf;^ (;«;:7^y h) . e. 7-tf;=^ 

(^t>l/— h) , 4 — y 6, 7 — 
^ (^!>l/— h) . 6, 7 - If ;^ 

h) . 4 -y ^/V-^^^^ l/^^- 6, 
(/^V^^^— h) , 6, 7-\f:^ (;^x 

ri — h) . 4 l^^V- 6, 7-f;^ 
(;^xTW— h) . =5^:^^}^^:^ 6, 7-if;^ (yy 

— V~h) . 4-^^/Vin;:^^ l^^V 6, 7-lf>?. 



(3) /^g|5p6-3 1 2 9 2 5 

4 

1^^^1^^y^^h) . 4-y5^/wai^^ l-^v e, 

6» 7~tr;^ (^VV^^— h) , 4-y^yP^>?.^ ix^ 
>^ 6. 7-fcr;^ (^v>^3i"h) 
[0 0 0 7] ±mKm^l.-ftit'^i^(D^hs 
> 6 tV^V— l/^V 6, 7-lfv^ 

(If^^l^— h) , 6, 7-lf^ (;^xTi-' 

— h) . 4 -y ^/woi;^^ ix^v 6, 7-tr;;^ (;^7^ 

TW— h) , 4-y^/l-:n;^^ 6» 7 - h*^ 

10 (yy — l^o^— h) , 4-;^^/V^^^ 6, 7 

-t*^ (K=l1^^=¥i^acyrn— h) ^ 4-y^yi^ai;^^ 

t-^V- 6, 7-1^^ (-<>y^:i:— h) (jc, (I 

I) (cjiL. igf^^b-g^^^-efc-So 

[0 0 0 81 ^^i^' U'f'>Rn4~?i^/Uzii:?^t^^ u^i^ 

[0 0 0 91 l/^>'^VM^4-r/^^/P^;^^ w 

^V(^)#a;^/W2Kv^^yX(^i^^^x/Hi:. ^^^U- 
20 ^>'^v^^i4-r7V':^^^'acLJ^^ t^m:^/^^>M 

1) ®s?'^^M^>ffiv^T. mm. mm^<Dmmm 

^jr^Mj^ffffiTtc, i/5^>'^v^ji:4-r/w:^yi-ai 

2) v^V>!^i3^:^ix/W:^7/W7Kix^>f $ K. N, N* 

— N — i^-^ a--^:^iyyv^ $ TjV:=i^^^T^^U 

A, mt^f-i^^. 7'h^tKn:7^v, tfyi^>'^(?[) 
^li^j^^t-c. i/^>-^v^(i:4-r/p^/t'ai;=^^ 

40 ^^) t u5^:^^v^ri:4 -Tyw^^/w^^i^ 

i:^ h yzn^^yi^r^ fyi^:^, y ^yw^^/wt'^y i;^ 

t-y v?vcp~T?^iS^-^-5, 
[0 0 10] ±mmM<D^mm'^\z.2;:^x^j=i:~:^y'/v 

-r^ttf^^y^^x/i-^^. X-^ttb^:^il^J». ii 
50 d^T'^^o ^^m<Dm^^ ^J':^y^y'jVt^y^:^^;V(Dm 



[ 0 0 1 1 1 ( I ) kco\,^xm^^m^fz, 

S (I) OftS0y^^7 5 Omg/k g OS-C. 
<. #IS£-t--<#Sttf^A?>tb*d*o;rco (I) 

(I) mm^mtux. mm^-wm^ (m%(o 

®yi^-^^. ^?^tt^g53f^. MHIBi^Hi^^. 

[0 0 121 imm, (I) ^^^^i^b-r^Wi'^^mn 

0. 0 1 — 10 omS%. 

< 0 . 1-7 os*%-x?foSo ^^m(D^'W^mm 

(I) <DSPS^S(i:. 10Sytt)O. 1—50 
Omg/kg . B^\^<nO, 5 — 200rag 

/kg (frfi) -cfc^o mm. i^m^. im'^ft}^2 

[0 0 13] 

^%^J1 (I) (II) (D^^ 

(1) 6, (r-fex— h) cr^-g^ 

■:^>':S:7^;?^=r (SOml) til, zr^y^^u^:^ (Mmt 

; 8 9 0 m g , 5 mm o 1 ) t4— (v^^ ^/l^T ^ 
J) (1. 5 2 8 g. 12. 5mmo 1) 

ttfcm. m^^l-^- (10ml) ^;t»P;trM^^Si:L 

:rco ^(Dmmm\^. i ot:T*6^o< tis^i^T'-fer^^/V' 

(fP^*fi|g ;918mg. 12. 5 mm o 1 ) ^JST b 

^-r^^. efeit^g^^Dfco mt?^^i-> (2 5m 
1) ttigri^^jc^Mby^o ^mmT^m 



(4) #^¥6-3 1 2 9 2 5 
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mi.'ft^^ ^/SfiStC^S* (4 0ml) ^JO^, :fi>fbp« 
.^Ui- (2 5ml X2) -CttWL^o ^i?>yt^«^g^^ 

®* (2 Om 1 X 1) -cift^u h y !>A-cg:j!g 

(1. 2 6 5 g) 

jurji^=x-juib^hw^^s\.x. M^^^^^mti^xmrn 

it^m (1. 0 3g. iR^7 8. 6%) $r#yco 

: 1 3 3-1 3 3. 5t: 
TLC: Rf 0. 3 3 {Ti-^^^^/mm^^^^^ 
10 1 : 1) 

IH-NMR (CDC 1, , 6 p p m) :2. 3 2 
(s, 3H, Ac), 2. 33 (s, 3H, Ac). 
6. 43 (d, IH. J = 9. 62Hz, C3~H) . 
7.22(s, lH).7.35(s. 1H).7.6 
4 (d, IH, J=9. 62Hz, C4-H) 
IR(KBr. vmax) :1778s. 1738s. 
1636 m. 1570 m. 1510 m. 1436 m. 1 
378 m. 1218s. 1128s 
[00 14J (2) 4-;?«^/P:3^>^^ 6, 7- 

4-p<^/uaz;^i5^ i^^>^ (->^-^) ^HW-bTiia 

^ \^xmmit^m^ntio 

IH-NMR (CDC 1, , § ppm) :7. 3 3 
(s, 3H). 7. 40 (s, 3H). 6. 32 (s, 

IH). 7. 24 (s, IH). 7. 44 (s, IH) 
[00151 (3) ^^iJ^P-^V 6, 7-}fy^ {y^y^ 

ri^-h) o-g-^ 

':^;=^.Sy^^;:^r3 (5 0ml) (8 9 0 

30 mg. 5mmol) ^4- (i^p«^/WT^y) M'V^Jl^ 
(1. 528g. 12. 5mmol) ^Attfc^. 
(2 0ml) trlmK.xmm^tL.it^ 

^:3. 787g. 12. 5mmo 1) ^JBTU;^o S 
^&*0?fie^bT@>fl:byho -^r^-C. mt:^^\^> (2 0 
ml) ^^jE(;i:&P^^i:. SiS«fi^TJ?®l^^0!i:/^o^Co 

tc^. ^/S^^** (2 0ml) mtp^'^Ul^ 

( 1 0 0 m 1 X 1 ) xmm b3to ^mi^ftmmm^mm 

40 (2 Om 1 X 1) -ea^U ©E^-:^ h V ^M.X^m 

x2-^^j^aL^<^u-^-xmmt:^^\^x. sfe 
(on^^ (3. 9 1 g) n^m.m^mit^'f' 

l->/n—^^^>f)^^n^^Bl.X. ^^BM^m^Bt 
l^xmm^t^^ (2. 7 7 3 g. mm? 8. 0%) Sr# 

MM : 8 5 - 8 6 *C 

'H-NMR (CDCl,, 8 ppm) :0. 88 

(t, 6H, CH3 ) . 1. 2 6 (m, 5 6H, CH 
«) . 1. 7 2 (m, 4H, CHi ) . 2. 5 5 (q, 
50 4H, CH, CO) . 6. 42 (d. 1 H, C3- 



H). 7. 21 (s, IH. aromatic). 7. 

33 (s, IH, aromatic), 7. 63 (d. 
IH, C4-H) 

[00 16] (4) 4-7f^>'W^;^i5^U'^>' 6, 7- 

fc'^ (;^xri/— h) co-g^jsK 

4-?t^ju:^:^^u^:^:tmmc'Lx±^ (3) i:!^^ 

• 1 2 1 - 1 2 
^H-NMR (DMSO, 5 p p m) :0. 8 5 

( t , 6 H, CH3 ) . 1 . 2 4 (m, 5 6 H, CH 
2 ) X 1. 4 8 (m, 2H, CH2) . 1 . 6 4 (m, 
2H, CH2) . 2. 18 (m, 2 H, CH2) , 2. 

34 (s, 3H, C4-CH3) . 2. 57 (m, 2 
H. CH2) . 6. 18 (s, IH, C 3 -H) . 6. 
84 (s, IH, aromatic), 7. 42 (s, 
IH, aromatic) 

[0 0 17] (5) 4~:^^/UixLy^^u^i^ 6, 7- 

*H-NMR (CDC I3 , 8 p p m) :0. 9 0 
(t, 6H) , 1. 2—1. 4 (m, 3 2H) , 1. 4 

--2. 0 (m, 4H) , 2. 0 — 2. 2 (m, 8 H) . 

2. 4 (s, IH) . 2. 8 (t, 4H) , 5. 3 — 

5. 5 (m, 8H) , 6. 3 (s, 1 H) . 7. 2 
(s, IH) . 7. 4 (s, IH) 

[00 181 (6) 4-;^^7V'ii:;^^l^^>- 6, 7- 
tf;p^ (K::I•t^-^=¥i^^y:I:— h) CO-g^j^fe 

(««^fl!:«;WE;P^¥-4,^^^^^n i o, i 3, i e, 

1 9— :^1^j:y-r/U) ^fflV^-CJlfB (4) tm^(D:^ 

*H-NMR (CDCI3, 8 ppm) :0. 9 5 
( t , 6 H) , 2 . 10 (m, 4 H) . 2 . 2 ( s , 3 

H) . 2. 4 — 2. 7 (m, 8 H) . 2. 7 — 3. 0 
(m, 12H) . 5. 3 — 5. 7 (m, 2 4 H) , 6. 

3 (s, IH) . 7. 2 (s, IH) . 7. 4 (s, 1 

H) 

[00191 (7) a:;^^i/5^>' 6, 7 - 
>^^— h) (O^^ 

■^>^S!:7^;^=i {5 0ml) f::, jc;^:^^i/^> (8 9 0 
mg, Smmol) ^4- (v^^^/l-r^y) 
(1. 528g. 12. 5 mm o 1 ) ^Attfe^. Mit 

(lomi) ^iBx.xmmmti.ito ^(omm 

1. 757g. 12. 5 mm o 1 ) ^MT bfCo iE^ 



(5) i|$5|i|i6-3 1 2 9 2 5 

8 

ft. H^S^T^. -raS^S^TKTk (2 0ml) m 

ft^^u>^ (2 0mi x3) -ctttiiLfco M^tcmmm 

^I^StK (2 Om 1 X 1) -e^5fe^L. a^-^ h V ^ M.X 

m^Bm(DU^^^ (2. 1 3 6 g) Sr#fco ffi^^ife^r 
mt^^l^>yn—^^^>i>-ibW^^si.X. 
V^^&tX^xmmt^m (1. 8 9 9 g.ttX^98. 4 

%) ^#fCo 

: 183-184. 5t: 
10 TLC : Rf 0. 6 9 (n -->^^r1^ V/g^^^f^yW 
1 : 1) 

*H-NMR (CDCl,, 8 ppm) :6. 47 

(d, IH, J=9. 62Hz) . 7. 38 (m, 6 
H, aromatic). 7. 44 (s, IH). 7. 
56 (s, IH). 7. 71 (d, IH, J=9. 62 
Hz). 8 . 04 (m, 4H, aromatic) 
IR(KBr, vmax) : 1765s. 1745s. 
1 6 2 5w. 1 6 0 5w. 1 5 7 0w. 15 10m. 1 
475 m. 1430 m. 1390 m. 1325 w. 12 
20 5 5 s 

[0 02 01 (8) U^^Z^ 6, 7- 

(5 0ml) ic. 4 l^f^ 
> ( 9 6 0 m g . 5 mm o 1 ) t4~ (i^7« ^/^T ^ 
y) e'y-:^^^ (2. 44 5 g. 2 Ommo l) ^AttTt 
mbpf^l--^- (10ml) S:;(rax.T®®IK^L^Co 

:^coii®fKJc. 1 ox:x^o< t) tmt^^y^ 

(2. 8 11 g. 2 Ommo 1) SrJgTbyto !E^J;i. 
30 S^S^T^. S/£^K<lr7k7k (2 0ml) :^'f[:p? 

^i-v (2 0ml X 3) -cftfflufco Aae)5^*«p^^ 
sic (2 Om 1 X 1) h y !^^A'ei^ 

r^-^v-^^<:^^u-^-xmm^m^\^x. 
i^<Dn^^m (2. 2 50 g) ^mzo m^^m^m^t 
p^^i-^yn-^^-^^^ib^i^nm^mvx. B^m^v^m - 

^nhX^Xmrnt-^^ iX, 9 6 0 g.lCi^9 8. 0%) 
MM - 1 4 6-1 5 2t: 

^H-NMR (CDCl,, 8 ppm) :2. 41 
40 (d, 3H, J = 2. OHz) . 6. 34 (d, 1 H, 
J=2. OHz). 7. 33 — 7. 64 (m, 8H). 
8. 00 (d. 2H, J=2. 6Hz) . 8. 09 
(d, 2H, J-2. 3Hz) 

[00 2 11 (9)^;^i5'U^> 6. 7-tf::^ (tv<: 
1^—h) (1) t^:^^ u^i'^ 6~^yt:V^w—h 
(H) 60#^ 

':^;^M:7^;^n (5 0ml) t;^. ai>^^i/^>^ (2 0 0 
m g . 1 . 12 mm o 1 ) ^ y V (3ml) $r Att 
:^<om^mcOX:x^ -S^fttV^n^/w (2 8 3. 6 
50 mg. 2. 3 5mmol) ^mx.tLm^ ^m-C2 6^ffl 



m^\^fto TLC'<^mm<om^t2o<D±^m (Rf- 

1) ^mrnVfc^^ ^M^^Tk (10ml) 

^jsm. mBmmi^x. a^^^^^tjto a^^^srv- 

fe^fg, 7 2 %) tm2 ma^ t i^xmrnit^^ 
(II) m&m^m. um2s%) ^ntt, 
mmt^^ (I) 

mM. : 1 4 8 - 1 4 9t; 

*H-NMR (90MHz, CDCl,, 8 pp 
m) : 1. 35 (s, 1 8 H) , 6. 40 (d, 1 H, 
J = 10. 3Hz). 7. 15 (s, IH). 7. 29 
(s, IH), 7. 64 (d, IH, J = 10. 3H 

2) 

mmt-^^ (II) 

iS^ : 1 5 9-1 6 2t: 

'H-NMR (9 0MHz, CDCI3, 8 pp 
m) : 1. 39 (s. 9 H) . 6. 26 (d. 1 H, J 
=-9. 5Hz). 6. 98 (s, IH). 7. 18 
(s, IH) . 7. 60 (d, IH. J = 9. 5Hz) 
[0 0 2 21 mmm2 : •^»^^^V^7^^jjg^4 BJSt^P^ 

6mm<DC r j : CD-I (I CR) m^^^:^ (ll¥5 
gc) l/^:/^VMi^>^^ 6, 7~t* 

(^v>^ai— h) ^0. 5%;^f^/w-fe:/vn— ;^7KSSS 

;fco S^Sti 7 5 Omg/k g ^ by^o V^'ftt0^b^^^ 

(r-fex— h) . 4 -^^/V^a^;^^ l^^V 6, 7-tr 
;^ (r-fe^— h) . iiL^^u^:>^ 6, 7-if>^ (>^^ 
TU— h) , 4 u^:^ 6, 7 - tf;^ 

(^-T^TW— h) , 4--^^/P^>^^ 6, 7- 

OJy — U—h) . 4-p«^/V'ai;^i5r i^^^ 6^ 
7-1^;^ (K=Ii^^:^i^mya:— h) , 4-7^^/1-111^ 
i5^1^^>^6, 7-f;^ (-^^V-y^^-h) . 3i>^>5^l^^:^ 

6, 7-1^;^ (tV^u-h) RXJ^:i^:^^u^>^ 6- 

[0 0 2 31 Bife^J3 : J^#i5c#j^jiat;ifeft^i^#^^ 

a) ^^ife#^0J5Sopj? 

(New Zealand Wh i t e R a b b 
i t) (W^ai-l. 5kg. :lbHJ^-<^ct f9®A) 

S (Ca*\ Mg'^yV-) . y^l^^::^^ RX^O , 1% 
EDTA-PBST*<t<^5fcr^b;rcm. *^ 1 mm:8JC^JA/ 



(6) 4tp|ip6 -3 1 2 9 2 5 
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fCo CtttC. 0. l%EDTA^:^rPBS (Ca^ M 
g**>^y-) ^AP;t. 3 7t:(OttM«T3 0 5>ra^llL 
fco 3Etc. hy::^i/:/^» (0. 2 5%) "C, 3 7*C 

fco ±^Sr^^Lfcm. «:#^4^l&J^ifiLm (FB 

S) 10%Rn:=iJ^^--^0. 2%Sr^^byhHam 
F-1 2p«-rvr !>A4i-e«^)2-'2. 5^P^*a3®L3^o 
^^^3g,L>i>gf (1 500 r. p. 
m. ) L/^^. 1 0%FBS^:^>^^Ayy^^ (®C# 

10 ^T^-r^^A) T2[Hii5fc^^u mW:mz,Wi'Wmm^. 

>{-7^^ !>AJC^ia|^3 X 1 0' fi/m 1 (^ffllSigSJC/^ 
— YKmMV. 4 0^=2^^:7/^01 V hmiSL;^^, 2j1 

[00241 b ) WimmmRx:^w^'wmmm'^(Dmm 

8 00^1 (0. i%t hjfiimr/V':/^ v^^) $r;[ip 
X.. rtt(;i#J8S<Da^@^ife®i 0 0// 1 (*^^tft<Di 
20 Of&S-C 1 onep«y^^t>AJiS. DMSOigS2. 5 

%) ^Mx.. nmtmm (5%) (95%) o# 

/ml) ^V>fl>rv>$^ — t3-<:^>'l a (IL-la) 
(ft^SS 2 0 u/m 1 ) ^tt#jffljiS««fl^^(c;f^p^ 

[00 2 51 ^ r x^m \.fz.mkmm^^'r(om ^ -efe 

30 /l^jc^^i^^ i/^v (->-5^-^) , 4~;??^/l-ai;=?:i?' 

6, 7-tr^ (r-tT^— b) . 4-p«^/Vzii^i5^ v^v- 
6, 7-lf;^ (^^rw— h) , 4-^^/H3i^>!^ w 
6, 7-}f:^ (yy — l^-h) . 4-7«^/w^;^ 
^ W^>^ 6, 7-fcr>^ ( K=Ii^^:3\r1^3lycIl— f.) ^ 
6, 7-lf;^ (^V^i/ji— h) ^ 4-;^ 
^jV3Ly^^ U^f-l^ 6, 7-tr;^ (^>->/ii:— h) , zii 

;^^i/^>' 6, 7-t^;^r-fex— 1/^:^ 

6, 7-\f:^ (tV^l^-h) , ^TJJaii^^^ U^^- 6- 

^ytv^i/-h (^_hllJfe«?iji-e'^j^L:fcil:'^ife) 

40 Jttfil«^S : t^^iXV (v-^-r) 

[0 0 2 61 c) GAG(D^m 

^h}) :^m\^. 0.03 %x^VnV V^^JK 1 m 1 ^Ap 
X. 6 5t:-C. l^raSiS^-^. h y i/:^^;=^.S;6-^G 

^»^l, 9-v^^^/^p^5^l/>-:y^/v~fe^^v^T^S 
(^Sffi :R. W. Farndale, Bioch 
im. Biophys. Acta. , Vol. 883, 
pp. 173-177, 1 9 8 6#^) « e:#fiS^aH^ 
50 MWMm i^l^Vn—jv) (D^'W'^V^J y^:^^<DGA 



(7) 



l¥6-3 12 9 2 5 



G^^mi: loot i.itm<D^ ^^>7^/i^<DGAGmM 
S^-eofeiiss^t^SvMcj: t?. h^m (10. 9-9 

9. 9 ^ g/m 1) <^^b7to 
[0 0 2 7J 

[|^llGAGffl»S% - (B/A)X100 

mm 

W) mMm<oGAG^mm 

^s(^. ¥^ffi±«2g^M (n-3) (om-^h^o 



12 



10 



Student's t~test -efrofco 
S:^<0*^(m<^ii*?-efe5o * : P<0. 0 5, * 
*:P<0. 01, ***:P<0. OOlo ^'W^M 

m^Mmm (=i>hn-yw) ogag^^»c^u 

tt#fiSlc^a^t?fc5 PMA^ I L - 1 a <SrS^p-r5 

-e. GAG<Dm<^^nmi.. ^wmmnmi^ 

[0 0 2 9] 



[0 0 3 01 





GAG^^S: 


M g/ml 


(GAG;teM«:%) 




7 2 


. 1±3, 


2 0*- 


(100) 


I L~ 1 a 


3 7 


8± 2. 


2 1 


(5 2. 4) 












1 0 0 //M 


6 3, 


9± 3. 


8 0** 


(88. 6) 
(1 0 0) 




5 8 


8± 2. 


6 0*** 


PMA 


3 7. 


9± 1 . 


3 7 


(64. 5) 












1 0 0 /zM 


7 8. 


0± 2. 


3 2^ 


(1 3 3) 




9 9. 


9± 1. 


1 0*** 


(1 0 0) 


PMA 


5 9. 


1 ±0. 


8 0 


(5 9. 2) 


+ 4 — T^^/l^^;^:?^ l/^^- 










10 0 uM 


7 2. 


1 ± 0. 


7 0*- 


(7 2. 2) 






[^21 




GAG^^«:/i 


g/ml 


(GAG^>l^fi:%) 




2 0. 


3± 2. 


3 3**' 


(1 0 0) 


I L- 1 a 


1 4. 


3± 2. 


5 7 


(7 0. 4) 


+ 4— T^f^/^jn^^ l/^>^ 




















10 0 uM 


2 7. 


3±3. 


6 6* 


(1 3 4) 




3 9. 


7±0. 


5 5^ 


(1 00) 


I L- 1 a 


3 3. 


0±0. 


5 5 


(83. 1) 












6, 7-^;=^ (yy-i/- 


-h) 








1 0 0 


3 7. 


3±0. 


7 3** 


(94. 0) 


+ 4 — p^^yUoi^:^ Ixf^^ 










6, 7-lf;^ (^T^rw 


-h) 








1 0 0 /zM 


4 3. 


7±0. 


3 7*** 


(1 1 0) 


+ 4 — ^/l^m;^^ U'^V 










6, 7-tf;^ (K^1^-^:^1^J:y zc— h) 






1 0 0 A/M 


4 3. 


0±0. 


1 2*" 


(1 0 8) 



+ 4 1^5^ 

6, 1 (^>^>^:3x— h) 
1 0 0 uM 4 4, 



7±0. 93^ 



I L- 1 a 



1 0 
8. 



. 9±0, 
7 50±O. 



2 3- 
2 3 



(1 1 3) 
(1 0 0) 
(79. 9) 



(8) i|*Mip6-3 1 2 9 2 5 
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6. (-o>^^— h) 

1 0 0 gM 9. 5 4±0. 15* {87. 5) 

10 0 3 1] [^31 

1hV:7^yW^ G A G^^m g g/ml (GAG 

nV^hn— 24. 3±3. 33-^ (100) 
PMA 1 1. 3± 1. 7 6 (4 6.5) 

1 0 0 uM 2 5. 4±3. 8 4** (105) 

/V 44. 3±0. 61*" (100) 

PMA 3 7. 9± 1. 6 7 (8 5.6) 

6. 7-}^:^ (yy— 1/- -h) 

lOO^zM 42. 3±0. 8 2* (9 5. 5) 
+ 4 - 7^ ^/VJi;^ i!^ l-'^V' 
6, 7-1^;^ (^T^TV'-b) 

lOO/zM 47. 0±1. 10- (106) 

6, 7-tr;=<^ (Kni^^:^i^r^ym^ h) 

100/iM 47. 6±0. 4 9** (1 08) 

6. 7-tr>^. (-<>-^/ai-h) 

1 0 0/zM 4 8. 1 ± 1. 5 6* (1 0 9) 

[0 0 3 2] 1^4] 

•»>-:7^/l^^ G A G^^m a g/ml ( G A G^ jfet J[%) 

ra>^ha— 24. 0±0. 44*** (1 00) 
lL~la 16. 0±0. 6 8 (6 6. 7) 

6. 7-\fy^ (T-feT^— h) 

100a*M 2 0. 9 + 1. 86 (8 7. 1) 

6. 7"lf><. (tV^l/— h) 

IQ nM 1 9. 2± 1. 5 8 (8 0.0) 

6 — tV<i^— h 

1 OOfzM 2 1. 8±2. 1 9* (90. 8) 

[0 0 3 31 [^5] 

^l^^/V^ G A G^^m u g/ml (G A Gffi^g%) 

nv-hn— /V 28. 0±0. 7*** (100) 

PMA 1 5. 4±0. 5 (5 5. 0) 

10 1 3. 2±0. 6* (4 7. 1) 
3 3 uM 11. 7±0. 8** (41. 8) 

6 smmu 



[0 0 3 4] 



[0 0 3 51 



(9) 4§g|5p6-3 1 2 9 2 5 

16 

-To {£«tt-efe5o t¥oT. (I) tt# 

«®?ftjtbr. utt^Siy ^^^i^sasiS. mm 



[liWBl ¥^6^4^ 2 5 0 
I^ggffiiE 1 ] 

miEM^mn^} 0009 

[0 0 0 91 U^^^^\,^U4 -T/W^/l^J^;?^^ w 

1) m^i'mm^m^^x. mm. mm^(Dmmm 

2) i^Vi?'n^:^t/'/w;0/V7j?v?>f ^ h\ N, N' 
v-^vi:Sr hy^^/vr^ t-y-^?^^, 4- (t?;^^ 

hV^^/l^T^l^. \fVi^:^. 4- (v^y^/V-T^ 
[^i^ttiE2l 

miEnmmm^} 0010 

[fflIE;&&l 
[MlErt^l 

[0 0 10] ±MmM(D^mm^\^:;ioX^ J ^y^Tjv 



[#Jgg«iE3l 

[MiE*f^ss^i mmm 
miEM^mn^] o o i 4 

[ffiiE;^fel 
[MiErt^l 

[0 0 14] (2) 4 -y W^:^ 6, 7- 

IB (1) il^«(^;^&-e«fB>fb'^ife?^'^^b:rco ^feJg 

30 t bT^IB^b^^^#fCo 

'H-NMR (CDCI3, 8 ppm) : 7. 3 3 
(s. 3H). 7. 40 (s, 3H). 6. 32 (s, 
IH). 7. 24 (s, IH). 7. 44 (s, IH) 
[#«g«iE4l 

[^s:iE*r*§s^] 
miE^mm^^] ooie 

[ffliEf^^l 

[0 0 16] (4) 4-^^71-01^^1^^:/ 6, 7- 
40 tf;^ (:^xTi/— h) co-a^;^ 

4-y^/vai^>5^i^^v^i^)i£ftcb-c±is (3) tmm 

MM. : 1 2 1 -1 2 2*0 

'H~NMR (DMSO, 6 ppm) :0. 8 5 
(t, 6H, CH3) . 1. 2 4 (m, 5 6H, C 
H2) , 1. 4 8 (m, 2H, CH2) .1.64 
(m, 2H, CHi) , 2. 18 (m, 2H, C 
H2) . 2. 34 (s, 3H, C4-CH3) . 2. 5 
^50 7 (m, 2H, CHJ . 6. 18 (s, 1 H, C3- 



(10) 



1 2 9 2 5 



H). 6. 84 (s, IH, aromatic). 7. 
42 (s. IH, aromatic) 

mjEMMm^^i 0 0 2 3 
a) mm^'wmm<omm 

(New Zealand Wh i t e R a b b 
i t) (frfil — l. 5kg, At^'7^:^X.r)mX) (O 

S (-) (Ca"\ Mg^-^y^y-) , ^ 

u^o. i%EDTA-PBs (-) -e<J:<i5fe^uytm. 

mm^lfC^JA/fCo rttJC. 0. 1%EDTA^^P 
BS (-) ^M?L. 3 7t:<DtlM1f^3 0^^ra«i3®L 
;fco Ml^l. hy:7''iX>-^ (0. 2 5%) -C. 3 7^0 

)to -b^<^e^^L3tm. ^'W^^f^nM.m (FB 

S) 1 0%^OJ=f^>$^-^— ^0. 2%^^^bytHam 

F-l 2^7^^ t>^4^-C*^2-'2. 5^ra«L3llL?to 
r<^n^y-:^— ^^^m^^gS (1 5 0 0 r. p. 
m. ) bytm. 1 0%FBS^W>^NAp«y^^!>A (^# 



p« 7^>r ^Mcmfm^s X 1 0 "ffl/m 1 <D)9Bj5ajsiftjc/^ 

5f-IillU/Co C<^5>»^R^lm lTo2 4 5^:7'l- 
— hi-Silb. 4 0^=1^:7/1.01:/ hfC]gL;fc^, 2i^ 

[ffiIE>^^g«] 0 0 2 5 

(0 0 2 51 ^ :i \^tz.wmmm-tuT(om ^ -efc 

>^ 6, 7-t'J^ (T-fe^— h) , 4-p«^/Wai;^i5ri/ 
6, 7-tf^ (;^^Tl/— h) . 4-;^^/Wa:>?; 
^V^V 6, 7-1^/^ (yy-l/-h) . 4-p«^/W 
Ji^^l/^V 6, 7-lf/^ ( K=Ii^^=¥1^^/:I^— 
h) . ^/^i^W^^' 6, 7-tf;^ (^^y^oi— h) , 
4 -/^/Wzc;:^^ l/^V- 6, 7-tr>^ (^^/y^^— 
h) , j^^^W^v^ 6, 7-t*;^T-fe:^— 31;:^^ 
l-'^V 6, 7-trx (tV^l/— h) , ^o^oi^iJ^i^^ 



